Handling and training methods of horses, which specially emphasize the importance of 2 understanding horse body language and the use of reinforcements ,are often used in practice, yet 3 their effects are not completely known. This study investigated whether the use of a sympathetic 4 approach during the preparation for public auctions influenced the reactivity of young horses 5 towards humans. Sixteen thoroughbred yearlings were prepared for the public auctions during 6 one month: eight horses ("Control") were handled according to conventional practices, while the 7 others ("Treated") were handled with two sessions of basic training based on body language. The 8 reactivity of horses was assessed in the presence of an "unfamiliar person" and a "familiar 9
reduces heart rate, saliva cortisol, loading time and stress during the loading of horses that are 10 difficult to transport. McGreevy (2004) reported that training is most effective when the related 11 practices consider specific learning abilities and the minimization of stress. An early handling is 12 more profitable, reduces emotionality and enhances learning ability (Heird et al. 1986 ; Mal and 13 McCall 1996) , and reduces the prevalence of resistances and defensive aggressions (Miller 1991; 14 Spier et al. 2004 ). Jezierski et al. (1999) reported that foals handled for 10 minutes for 5 days a 15 week showed a lower heart rate and a better tractability during tests in comparison with non 16 handled foals. Heavy-handed or inexperienced riders can inadvertently cause pain to the horses 17 causing a conditioned fear response of avoidance (Casey 2002) . Intensively handled foals are 18 calmer and more tractable than untreated ones (Simpson 2002) , however their learning efficiency 19 can deteriorate if they are pushed to work too hard (Rubin, Oppergard and Hintz 1980) . 20
Hence, it would be very important to assess objectively the effects of handling methods on horse 21
behavior. These studies would be innovative and useful because "sympathetic" training methods 22
that emphasize the importance of body language are increasing their popularity in horse practice. 23
However, their consequences on horse welfare are not known. 24 To reach this aim, the authors investigated whether the use of a sympathetic approach during the 25 preparation for public auctions influenced the reactivity of young horses towards humans. 26 stabled in loose-boxes with a straw bed and a frontal sliding door. Horses were submitted to the 10 same daily management routine, water was available ad libitum and they were fed hay and 11 concentrate twice a day. The horses were randomly divided into two homogeneous groups, 12 subsequently named "Treated" and "Control" group. 13
Experimental Procedures 14
"Control" yearlings were traditionally handled by experienced stud personnel daily to become 15 habituated to humans. The procedure consisted in haltering, leading outdoors to the paddock, 16 brushing, picking up their feet and receiving veterinary examinations. Each "Treated" horse 17 received two sessions of "sympathetic training"(with an interval of a fortnight between the two) 18 following the procedure used by Roberts (1997) and briefly summarized hereafter. Every session 19 lasted from 15 to 45 minutes, in relation to horse reactions, and took place in an indoor 15 m 20 circular walled pen. The experimenter (an experienced trainer) let the horse loose and encouraged 21 it to move round with the use of body posture and a length of lunge. When the yearling showed 22 signs of attention-like movements of the inside ear, the trainer turned his body at an angle of 45 23 degrees towards him and let it approach and follow, rewarding it with a gentle stroke. 24 2.3. Reactivity Tests 1 "Treated" and "Control" horses were observed during the following reactivity tests by personnel 2 who were not aware of which treatment each animal received: 3 1. in the presence of either an "unfamiliar person" or a "familiar person" in their usual box 4
("reaction to a stationary human"); 5 2. to the first experience of wearing a "bit", being groomed ("grooming"), being showered 6 ("bathing") and wearing a surcingle ("surcingle"); 7
As the yearlings underwent the behavioral tests, they were video-recorded from a hidden place so 8
as not to interfere with their normal behaviour. The recorder's placement allowed observation of 9 the whole body of each horse regardless of its position and avoided any interference with the 10 tests. Tests were made twice, with an interval of 32 days, and at least at two hours from feeding times. 22 The two replicates of the test are hereafter called Initial Test and Final Test. Two tests were 23 administered during each replicate: the first was performed by UP and the second, after 8 hours, 24 by FP. 25 To assess the effects of handling on the reactivity of young horses towards specific management 1 practices, yearlings were observed during the tests described below. 2
The handler introduced a bit without bridle into the mouth of each horse in its own box. The 4 horses were scored as "calm" when they accepted the bit without resistance or "reactive" if they 5 lifted their heads, recoiled or were reluctant to lower their heads. 6
The test was performed in the home boxes and consisted in 3 phases when the handler: 1. stroked 8 with a plastic curry comb and brushed the whole body of each horse; 2. cleaned eyes, nose and 9 muzzle with a moist cloth; 3. brushed mane and forelock. During each phase, the horses were 10 scored as "calm" when they accepted the manipulations remaining immobile or "reactive" when 11 they tried to flee or showed an aggressive body posture (Waring 2003). 12
Each horse was led to the washing box. The test consisted in 4 phases: 1. wetting of the whole 14 body; 2. shampooing with a sponge; 3. rinsing with the shower; 4. drying using a sweat scraper. 15
Horses were scored as "calm" or "reactive" as in the previous test. 16
The "surcingle" test took place in an indoor round pen. Two people were necessary to perform 18 the test. One experienced handler restrained the horse with a head collar and a lead rope and the 19 other one fixed a surcingle and a heart rate monitor (Polar ® Vantage NV). The handler: 1. 20 moistened the horse's coat at the electrodes' position on the cardiac area and the upper left 21 thorax; 2. placed the surcingle with the heart rate recorder. 22
Behavioral reactions of horses during both phases were classed as "calm" when they did not try 23 to escape and they had facial expressions of alert wakefulness (Waring 2003) for more than 50% 24 of the time. They were considered "reactive" when they tried to flee, rear, bite or kick, they 25 pawed, snorted and they had facial expressions of alarm (Waring 2003) for more than 50% of the 1
time. 2
Heart rate (HR, at 5 s intervals) and heart rate variability (HRV) were telemetrically recorded and 3 data were stored for future analysis. corresponding to the sympathetic nervous system activity), HF (0.07 -0.5 Hz, corresponding to 12 the parasympathetic autonomic nervous system activity) and LF/HF (corresponding to the 13 modulation of the sympathetic versus vagal branches). 14 Two "Control" horses exhibited aggressive behavior towards the experimenters hence their tests 15 were interrupted. 16
Statistical Analysis 17
Inter-observer reliability between experimenters was assessed by means of independent parallel 18 coding of a random sample of videotaped tests (10%). Percentage agreement was always more 19 than 98%. Behavioral data were statistically analyzed. Frequency and proportional duration of 20 each behavior were calculated. Behaviors that did not occur or that were recorded only 21 sporadically were not included in the statistical analysis. The behaviors that were included were: 22 "Immobile" "Approaching", "Sniffing", "In Contact", "Licking Person" and "Nibbling". Data In this study the difference between the yearlings before and after handling was displayed mainly 22 on the second component (Fig. 2) . Before handling, the yearlings mostly kept at a distance from 23 the experimenter while after handling they sought contact by biting the handler's clothes. 24 During the initial test there were no significant differences between "Control" and "Treated" 25 horses and during the final test "Treated" horses showed more licking behavior (p<0.05) in 26 presence of the UP (Fig. 1a) , and more contact (p=0.09) and licking behavior (p=0.1) with the FP 1 (Fig. 1b) . 2 "Immobile" behavior was displayed mostly in the initial phase of the test and the percentage of 3 immobile yearlings decreased progressively from 42.9% ("approaching the box") to 4 14,3%("entering the box"), 3.6% (1') and 0% (after 1'30''). 5  "Bit" -"Grooming"-"Bathing" Tests 6 During the "Bit" test 87.5% of "Control" horses displayed highly reactive behavior as opposed to 7 37.5 % of the "Treated" group. Highly reactive behavior was defined by the behavior the horses 8 displayed in an attempt to avoid the placement of the bit by backing up and lifting the head. 9
During all 3 phases of the "Grooming" test, "Control" horses showed more reactivity than 10 "Treated" horses. 11
During the use of the "Brush -Curry-comb" 25% of "Control" horses reacted by showing 12 avoidance behavior while none of "Treated" showed a reactive behavior. During the use of the 13 moist cloth the "Treated" group stayed calm whereas 37.5% of the "Control" group reacted 14 negatively. 50% of the "Control" group and 12.5% of the "Treated" group displayed reactivity 15 while their mane-forelock was brushed. 16 "Control" horses showed more reactivity than the "Treated" horses during the 4 phases of 17 "Bathing" test, particularly during the first contact with water (87.5%) and the "soap" phase 18 (37.5%). 19 As for the "surcingle" test, during the "moist coat" phase 66.7% of "Control" and 25% of 20 "Treated" showed reactivity, while during the surcingle phase 22.2% of "Control" showed 21 reactivity as opposed to none in the "Treated" group. 22 Integrated analysis of HR and behavior established that noises that came from outside the round 23 pen were mostly the cause for the variation of HR, independently from the treatment condition. 24
For all the horses the highest peaks of HR were correlated to human voices, dog barks, neighing 25 of other horses and particularly to aeroplane noise ( fig. 3 ) (the stud farm was near Malpensa 26 airport). The state of alertness and HR variations were noted to happen contemporaneously. Table  1 1 features the HRV average values and reports the comparisons between the "Treated" and 2 "Control" groups. No significant difference was found in any of the parameters. 3 4
Discussion

5
The aim of this pilot study was to investigate through behavioral tests the effects of sympathetic 6 handling on the reactivity of young horses towards humans and on their first experiences of 7 specific manipulations. 8
The analysis of the horses' reactions to a stationary human showed that , particularly after the 9 handling period , both groups exhibited behaviors related to the exploration and investigation of 10 the person present in the box during the test by displaying the following behaviors: "Sniffing", 11 "In Contact" and "Nibbling". Fraser (1992) reports that horses show exploratory behavior 12 exclusively when they are not experiencing fear and apprehension. Therefore , it seems that the 13 horses that participated in this experiment were not fearful of humans during this phase of the 14 trial. 15
In "Treated" yearlings, "Licking Person" and "In Contact" occurred more often during the tests 16 showing a higher tendency to seek contact with humans. "Nibbling Clothes" was among the most 17 frequently exhibited behaviors and was not considered as a bite but as a sign of curiosity and 18 exploration. Nibbling an object is one of the first play responses associated with approaching and 19 investigating an object (McDonnel and Poulin 2002). The occurrence of this behavior can be 20 explained by the combination of the curiosity that is typical of young horses together with the 21 acceptance of humans during the training sessions. Licking and smelling an inanimate object is 22 used to investigate the smell, the structure , the shape, the taste and the dimensions of the object 23 but also precede and/or are performed at the beginning of reciprocal grooming between the 24 individuals of a herd (McDonell and Poulin 2002). 25 1 the sight of familiar objects in an unfamiliar environment or vice versa. By exploring, the horse 2 acquires useful and important information which results in high adaptability causing the horse to 3 respond promptly when necessary (Fraser 1992) . 4
In the present study , explorative behavior was displayed by both groups and more frequently in 5 "Treated" horses. "Immobile" behavior was recorded more often in the initial phases of the test. 6
This behavior may be interpreted as a pause before approaching the experimenter: the horse waits 7 immobile verifying that there is no danger and starts moving only when everything is under 8 control. In this case "Immobile" behavior could be due to the horse being accepting and relaxed 9
in the presence of a human and not a behavior that would be displayed in a situation of extreme 10 fear or acute stress (freezing) (Archer 1973) . 11
In both groups ,the PCA showed an increase in the occurrence of the behaviors associated with 12 the interactions with humans: "Approaching", "In Contact", "Sniffing Person" and "Nibbling 13
Clothes". Between the Initial and Final Tests, the horses became more curious and "relaxed" 14 when in presence of the experimenter. Grandin (1993) reported that animals used to frequent 15 manipulations and close contact with humans were more calm and less stressed than those who 16 rarely saw humans. It can be hypothesized that these behaviors are associated not only to the 17 handling but also to normal physical and behavioral development of foals that grow with 18 exposure to human contact (Waring 2003). 19 "Bit", "Grooming" and "Bathing" tests confirmed that "Control" horses showed higher 20 percentages of reactive behaviours. These manipulations are commonly used to prepare horses 21 for auctions and involve contact with some of the horses' vulnerable zones, like the head and the 22 abdomen. 23
The manipulations (similar to allogrooming) and the physical contact during the sessions of 24 sympathetic training may have facilitated the application of the harness and the management 25 practices. "Control" horses reacted more negatively towards humans also during the first 1 application of the girth belt which induced the experimenters to interrupt two tests. 2
The occurrence of noises from the outside was correlated with an HR increase, alertness, high 3 attentiveness and stillness which are behaviors that animals show in conditions of fear or acute 4 stress (Archer 1973) . HR rose and reached a peak when the intensity of the noise was highest. The occurrence of the variations in HR and behavior in this case shows that the animals were not 9 habituated to this type of acoustic stimuli. It therefore seems important to pay particular attention 10 to this type of environmental stimuli when rearing yearlings. 11
There were no statistically significant results from the analysis of the data on HRV. This might 12 have been due to high individual variability, to the limited number of horses being examined and 13 requires further investigation with a broader sample. 14 15
Conclusions
16
This pilot study revealed that after having been handled for a period of time the yearlings were 17 more sociable towards humans. The "Treated" group horses in particular showed more positive 18 interactions with humans resulting in lower reactivity and higher compliance during specific 2   Reactivity Test  3   4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32 
